Introduction
Cardiovascular diseases (CVD) are leading causes of death and disability among men and women accounting for 17.3 million deaths per year, a number that is expected to grow over 23.6 million by 2030 [1] [2] .
The majority of CVD is caused by cardiovascular risk factors (CRFs) that can be controlled, such as high blood pressure, high cholesterol, overweight/obesity, tobacco use, physical inactivity and diabetes. Approx. 13% of global deaths have been attributed to high blood pressure, 9% to tobacco use, 6% high blood glucose, 6% physical inactivity, 5% overweight and obesity 2 .
Previous studies reported discrepancies between reality and individual perception of cardiovascular risk [3] [4] [5] [6] . These suggest the need to educate about the risk of CVD and the lifestyle changes that can be made to modify the risk. But, increases in knowledge may not be sufficient to produce changes in patient´s behavior or lifestyles [7] [8] . Psychological factors such as psychosocial factors and personality disorders could negatively influence efforts to control CRFs.
Psychological risk factors (PRFs) such as depression, anxiety, hostility, stress, lack of social support, and low socio-economic status could act as barriers to treatment adherence and efforts to improve lifestyle 9 . Previous studies reported that PRFs contribute to both the risk of developing cardiovascular diseases and a worsening clinical course and prognosis. Individuals with low socio-economic status have increased CVD morbidity and mortality risk [10] [11] [12] . Lack of social support leads to decreased survival and is associated with poorer prognosis among people with CVD [13] [14] . Work-related stress [15] [16] and stress in family life [17] [18] increases risk for incident CVD. Depression predicts acute myocardial infarction [19] [20] and worsens prognosis [21] [22] . Panic attacks increase the risk of cardiovascular events [23] [24] . Generalized anxiety, phobic anxiety, and panic attacks could negatively influence the prognosis of established CVD [25] [26] . Anger and hostility are associated with an increased risk for cardiovascular events [27] [28] . Mechanisms that link PRFs to increased CVD risk include unhealthy lifestyle and low adherence to behavior change recommendations and medications.
Personality disorders (PDs) are often found in cardiovascular patients [29] [30] [31] [32] [33] [34] [35] [36] . Borderline, schizoid, obsessive-compulsive, avoidant, schizotypal, paranoid, narcissistic PDs are the most frequent associated with CHD. Some evidence reported that these PDs increase the probability of having CVD [32] [33] [34] [35] [36] . The lack of specificity regarding a relationship between CVD and PDs suggest that PDs could share underlying physiological and psychological features that would make them vulnerable to CVD. Behavioral mechanisms could include unhealthy habits, interpersonal conflict, job stress, social isolation. Physiological mechanisms might include autonomic imbalance, impaired hypothalamic-pituitary-adrenal axis regulation and inflammatory processes.
The aim of this study is to describe psychological risk factors and personality disorders in outpatient cardiology setting without cardiovascular disease.
Materials and methods
A cross sectional and multicenter study was conducted. Outpatients over 21 years old without cardiovascular disease (without current CVD and/or history of CVD) were enrolled in cardiology setting at five institutions.
Cardiovascular risk factors (physical inactivity, heredity, high cholesterol, tobacco smoking, diabetes mellitus, obesity and high blood pressure) were recorded by each cardiologist. Psychosocial risk factors (low socio-economic status, lack of social support, stress at work and in family life, depression, anxiety, hostility) were assessed following the suggestions of last European Guidelines on cardiovascular disease prevention in clinical practice 12 
.
Personality disorders were assessed according to DSM-IV 37 and CIE-10 38 criteria, using "Salamanca Questionnaire for screening personality disorders" [39] [40] . It assesses 11 personality disorders: paranoid, schizoid, schizotypal, histrionic, antisocial, narcissistic, dependent, emotionally unstable-impulsive type, emotionally unstable-borderline type, anankastic and anxious. The established cut-off point for each disorder is 2/3. For data analysis, patients were grouped according to the number of cardiovascular risk factors: one CRF (CRF=1), two CRFs (CRF=2), three or more CRFs (CRF≥3) and if they have: physical inactivity, heredity, high cholesterol, tobacco smoking, diabetes mellitus, obesity or high blood pressure. Descriptive (frequencies, mean, standard deviation) and inferential (chi square, t-student, phi coefficient, point biserial coefficient) statistics were calculated using SPSS 12.0.1 for Windows (SPSS Inc., Chicago, Ill, USA). P value <0.05 was considered as indicator of statistical significance. The study was approved by an institutional review committee and subjects gave informed consent. No statistical differences between groups CRF=1, CRF=2 and CRF≥3 were founded except for hostility (p=0.017) and narcissistic PD (0.045) (see table 3 ). Percentages of hostility in each group were the following: 0% in CFR=1, 4.8% in CRF=2 and 9.6% in CFR=3. Percentages of narcissistic PD in each group were the following: 0% in CFR=1, 1.9% in CRF=2 and 4.8% in CFR=3.
Results
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Statistical differences between CRFs and PRF or PD were founded (see table 4 ). 8.7% had obesity and hostility (vs 5.8%) (p=0.043). 3.8% had hereditary and schizotypal PD (vs 1%) (p=0.010). Also, these pars of variables were statistically associated: obesity and hostility (p=0.033), hereditary and schizotypal PD (p=0.002).
Discussion
91.3% of the sample had PRFs or/and PDs. This high percentage of psychological factors is worth considering because PRFs and PDs had been associated with cardiovascular diseases, increasing the probability of developed CVD. Also, they could have negative influence on efforts to control CRFs. They could act as barriers to behavior change and therapeutic adherence.
Furthermore, we observed a trend towards greater number of CRFs, higher mean PRFs, higher mean PDs, and higher percentages of PRFs -PDs comorbidities. This trend was more pronounced for PRFs -PDs comorbidities. PRFs and PDs comorbidities could influence the development and maintenance of behavior-related risk factors.
Although patients are usually aware about the fact that lifestyle modification may considerably reduce their cardiovascular risk, they still maintain unhealthy lifestyles and sometimes underestimate common risks. Gradual change life-long habits is often more permanent than a rapid change so patients may need support for a long time. PRFs, PDs and specially PRFsPDs comorbidities could act as barriers to behavior change and therapeutic adherence. In case of individuals with PDs and PDs -PRFs comorbidities, lifestyle modification could be more difficult to achieved and maintained especially due to PDs behaviors patterns characteristics.
Cardiologists may find more difficulties to control CRFs in patients with PDs than without PDs. The most frequent cluster B PD was histrionic (28.9%) and the most frequent cluster C PD was dependent (19.2%). Histrionic PD is characterized by emotionally and excessive attention-seeking behavior. They tend to provide vivid or exaggerated descriptions of physical symptom and amplify somatic complaints. They have difficulties in tolerating delay or ambiguity and tend not to focus on facts and details. Cardiologists with histrionic PD patients should emphasize objective issues, bring feedback when medical recommendations have been followed, show concern for patient's feelings and avoid excessive familiarity. Dependent PD patients excessively need to be taken care of and seek constant reassurance. They usually have urgent demands for attention, submissive and clinging behavior. They could not follow medical advice to obtain attention and care frequently. Cardiologists with dependent PD patients should provide reassurance, schedule regular check-ups and enlist others to support patients in order to follow medical recommendations.
Stress and negative emotions were present in 49% and 38.5% respectively, being stress at work (43.3%) and anxiety (37.5%) most frequent. Low socio-economic status was present in 21.2% of the sample. Work stress and low socio-economic status were statistically associated. Although patients with lower socio-economic status and stress are more likely to be depressed, hostile, and socially isolated, 100% of the sample According to literature, anxiety and depression were frequent in individuals with PDs [37] [38] . Cluster C PDs (characterized by being anxious) were associated with anxiety. Dependent and anankastic PDs were associated also with depression. Narcissistic PD was associated with anxiety. The experience of illness due to having CRFs could generate depression/anxiety in these patients. Having CRFs could generate doubts about personal adequacy in narcissistic PD patients, could be an experience of losing control in anankastic PD patients, and in dependent PD patients could generate fear and helplessness.
As for PRFs, greater number of CRFs was associated with higher percentage of hostility. This result is in accordance with previous studies which reported that hostility is associated with a higher concentration of CRFs [41] [42] . In this study, hostility was associated only with obesity. Previous studies reported associations between hostility and obesity in young and adults [43] [44] [45] . Hostility is a personality trait, characterized by mistrust, rage, cynicism, and the tendency to engage in aggressive and maladaptive social relationships. Cynicism and mistrust may discourage them from following medical and behavior change recommendations, increasing the probability of having several CRFs.
As for PDs, greater number of CRFs was associated with largest percentage of narcissistic PD. Narcissistic PD is characterized by grandiosity, the need of admiration and lack of empathy. They usually are demanding patients and alternated praise and devaluation of physicians. Due to their grandiosity, they could denial CRFs, maintained and developed new CRFs, increasing the cardiovascular risk. Cardiologist with histrionic PD patients should conduit patient's skill into dealing with CRFs, give attentive and factual responses to questions and validate patients concerns.
When correlations between PRFs or PDs and CRFs were essayed we only found a significantly association between schizotypal PD and hereditary. Schizotypal PD is characterized by odd beliefs and socially isolated. Schizotypal PD had been associated with CHD and its development is associated with genetics factors. We did not found evidence if schizotypal PD and CVD shared genes. Anyway, family history is a variable combination of genetics and shared environment. Schizotypal PD patients might not understand hereditary risk due to usually odd interpretations and odd beliefs of illness. Schizotypal PD patients could delay seeking care because anxiety of being forced contact with others and if they do, they could have odd behavior in medical settings. Cardiologists with schizotypal PD patients should provide clear explanations, tolerate odd beliefs and behaviors, and avoid over-involvement in personal and social issues.
This study has some limitations with regard to sample size, and also with the fact that questionnaires used to assess psychosocial risk factors and personality disorders are designed primarily for screening rather than diagnosis. But, to our best 
Statement of ethical publishing
The authors state that they abide by the statement of ethical publishing of the International Cardiovascular Forum Journal 46 .
Acknowledgements:
Liliana Capdevila, Secretaria del Área de Investigación de la Sociedad Argentina de Cardiología.
Dr. Antonio Pérez Urdániz and Dr. Vicente Rubio Larrosa. They generously send us the "Salamanca Questionnaire for screening personality disorders".
Funding:
None
Conflict of interest:
The authors declare that they have no conflict of interest
Ethical approval:
All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.
Informed consent:
Informed consent was obtained from all individual participants included in the study. 
